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Abstract of W0984681 5 

A flat optically by interfering fiber comprising 
independent polymer layers which have different 
refractive indices and which are layered in 
parallel with the major axis of the flat cross 
section, characterized in that the ratio (SP ratio) 
of the solubility parameter value (SP1) of the high 
refractive index polymer to the solubility 
parameter value (SP2) of the low refractive > index 
polymer is within the range of 8 </= SP1/SP2 </- 
1 2- and a fabric made of the fiber. The fiber 
develops highly intense and bright colors by 
virtue of optical interference. 
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(54)Title: FIBER HAVING OPTICAL INTERFERENCE FUNCTION AND ITS UTILIZATION 



(57) Abstract 

A flat optically by interfering fiber 
comprising independent polymer layers which 
have different refractive indices and which are 
layered in parallel with the major axis of the 
flat cross section, characterized in that the ratio 
(SP ratio) of the solubility parameter value 
(SPi ) of the high refractive index polymer to 
the solubility parameter value (SP 2 ) of the low 
refractive index polymer is within the range of 
8 < SP, /SP 2 <, 1.2; and a fabric made of the 
fiber. The fiber develops highly intense and 
bright colors by virtue of optical interference. 
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25 'Jy>^JH>i, 2, 6-^7*l/>v;*j;i^>^ 2,7-±7^l/> 
^*^^>m, y7x-JV7-b>y*W>i&t'0fiIyAJ^>i ; 
TD>m, 3A^|, 7yK>E ±K ~>>Kfc£©JI§l»lfc 
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v ft >m ; £ e> k «x # u > vti )v# >mfc £ mmm v # >$s ; 

+ P-^S/^m#m, kFD^DW 

7^^1x>^Un-;U, ^Wfl/>^'J3-;K yXf^>^'j3-JK 

15 sfgfflfixhii^Uy hu/x>m> ifaxu^hiL hu*;i/A*u 

flg)fe#^U7i= VtLX, :MD>6KL ^WitSflf^O. 0 6 7- 
0. 0 9 6cD{£VMa£WLT£0#l;:£?£bv*„ 

$&iStF-V£&MX, ifflBA^^^t;B^(D2S^*U^-om^ 

\zttLxmmzftm^%&Kmmw*n%z\ttfvimtts.z>o 
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bJ&>l/fc**&, H^»f®OSttl^|Sli: 5 FfftC2S03i?UT-S:^SSlSL/ 

*%z>z.£\$m#>Twm-e$>% 0 mz, yt¥ : ?&®m\z&ntz.n¥m<D*z 

ten ¥»fiS*o**^» ^ y 7 7 * > h £ UTTttfc < >r 7 ^ > 

*-*Hit (SP,) t®mtt*<D#W- (B/&#) 

-ill (SP 2 ) t©it* (SPJt=SP 1 /SP 2 ) &<&5-£*filB£U b 

**t)i(5a*f*flD#UT- (AJ&#) OMjA (MPj) tSIIfl^'J^ 

20 (bj&#) om^ (sp,) mttm) *&%-femmt?z>z\t\z 

25 D5^P#(C 

(a) flJBWIfltfU^- (Affc#) ©i£8?&/1? (S 
P^ tM«f*«#UT- (B&aO ©»jM&rt7*-*Hi (S 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



PCT/JP98/01667 

WO 98/46815 

2 3 

P a ) ©Jfc* (SPJt) 0. B^SP/SP^l. 2<7)|gffllC> 
T, 

(b) ilBKf***^- (Art») (MP x ) fcflMWrMWUT 

- (BJ$#) ©»jft(MPa) ©»J**©*»« (MP*) £0t^!MP 

5 1 -MP 2 i ^7 orolBHlc:, 

©5M« ft tWfcXattllT^T, ^-t!^^ TW^CW^ 
15 ttB***ttfc*ViTJ*, #lC2 0Wg#^PJXtt-§. 

(B«») omme/w-*-* (sp 2 ) <om (sp 

it) 0. 8^SP/SP 2 ^1. 2©«Hfcfly*b'3'3»*"r6J:fc 
0*ltftfc*tt6#U^H*©*Ilfc:»l'T, W#UT-©SPJfc (SP, 

/sp ) o. 8^sp/sp 2 ^i. 2©«ia»c«j#b^i6*-r* 
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£#T££o SSKl, SPJt£0. 8^SP 1 /SP 2 ^1. lfTSt* 

5 HrW'J7- (BJSftflO 0»jft (MP,) (MP 
H) ot:^ I MP 1 -MP 2 I ^7 0 < C(D|gH^^bfj:^e>l&^'r5 

t> xa««#^-»*a<*«HflsS"&» a b«fc 

5*»*»«T*6. »BMP*ft, O'CSlMPx-M 

<DKt>Q\zx?zm>mm (Tg) Tttjs-tntf^. «Tg«o#u^- 

<AJ*£) (DTg*T gl tU «Tg«#'JV (B^) OTg-ftTg 
2 <hT3£, 0« I Tg 1 -Tg 2 I ^4O^0i§B£ll£T3v^Wi;b 

20 V>o 

So 
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- ©jj* fc LT« 10^n >KT. $ 6 fc» 7 5 * p >KTWf*t^. 

9v t**he«i o> ±p&6, +p*7, tp*8**^ *n&*«#;v 
20 isnw«:t*«u 08 (b) «yx^i/-M* i' 
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2' fcttBU (b) fc*TJ;5K:> #ftLfc#5feaGrrs*»nttSUK: 

5 —hi, i ' ntwiWLvm&z. 3' ifi^nztmwznx&z. /X)vf 

10 MHC^tr^t^tiTV^. 

e« i o zMMLxmirbntcm 3 sftxft / h i M«asn, 

1 l*»&tfcffl*n*. ttajPtt«»«tl/ 0. 1 3mmx 

2. 5mm^tUT) , HWiBCfili^^ttWfTqtfflU, HWr® 
©££fcl#$£UTl£ai£ii:3. 

20 KO*?0»B9 (a) ©J^&Htififcfc**** *©«554*«4ft»l'r 
6CifcJ;Dttffl3Ll liD»*Sn**Hii», 09 (a) 0*1#UV- 

H»KRW-S»£fctt* H10fcw*\k3fc* /XJ^V-bS' SffiV^ 
25 ^li^W^^UT-eJ©!^^^ 1 3, 14, 15*5«fctfl 
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SB& 1 0 SIIl/"CRtJ6ftfc»» 3 *«T#> X;V7 W- b 1 M*@E$n, 
oft, yx>A-M> r *&ttffl*nfc#UT-A*J;OTttS!Hic 
ll*6tt(H3n*. ttWPW:«»*fc^ (#l*.«0. 13mmx 

10 (D^mM^t bTtttBSitS. 

1,1' O-^Oi"JO7 P V-h^W0^2Sfc^2' *WPJIOW* , r*< 

a*tt3i*©^WI©»*tW«^' 1 0 0 0-8 0 0 0m/min©l6 

1 0 0 0-15 0 om/mi nO«SHT?t6*§l*3tOU, 

»Jia*C3tt#aK2 0 0-1 0 0 Om/mi n©«H«#'r*0« J 
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3 5-i. 75oisffl(c^§o z.<D^frh>mmyrmm$ 

U7-^ (AJ&#) <0JB»r*Sn x £U ^HSf^WJv-^ (B$ 
1-1. 40«HK:*S|&£tfSfflV**. 

Btfitt(D®ffim%:n 2 , aWHWOHi©* ^£ d 2 (jam) <hT3£#, 
10 A = 2 (n 1 d 1 + n 2 d z ) =211! [d! + d 2 (na/n^ ] 

Tfcfc-fe, 11^!, n 2 d 2 ) ^bHi*, T&fr"^ A/4 = n 1 d I = 

5 £ 4 £i±W$ b < , $ & fctt 7 KJ:^^ b ^. B¥J* £ bTtt 1 5 
$ etc, «JI»«flirfBbfc«fc'3K:, Aj£#£cfctfBj£#«knfc*fij^ 5 

MfcMLjW*&tt&V>©T#S:b<&V>. $6lC«l 0J8EU:©£Sfc 

25 &V>. £&fc»7 Ol£TF, 4*^5 01£JLTd*»*bVi. 

*»W03fc^#*tt&tf?**ill*»* *<Z>8«i£J|MliJi (single- 
filament or mono-filament) tbTlfc*^, WIBbfc«k , 5 £JB#r^G>g 
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H (ilS© short-cut fiber Sfctt chopped fiber) £LT 

15 sr, *mm&n\t, 

a«f*H#U^-0***^9^-^-* (SPi) fcteBtfMM*^- 
©***rt9*-*Hi ^ sp 2) (SPJt) 0. 8^SP,/ 

20 SP^l. 2©fSH£&£7£^#'&7^*> 1 ^ m^m&it-^>^ 

(2) »^7^>K5SW4. 0-15. 0©$SHTfcO> 

(3) ^f7>{7^>ht->^*U 0-5 0%©fSfflT&£> 

25 tl%o 
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(3)M¥WflB©«[«i»lft03flt 

*nfc fefcfrto 6f , mwnb*!** s & ******* / 7 ^ 7 ^ > h 

3^4 cfc 0 t>*S 7 4 y * > b fcfWST*!*******" 9 » 
7^9/>MKBrtTf****sns»ttK:*^T5. *©fc*» 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 98/46815 PCT/JP98/01667 

3 1 

5f^^i^§fcfe, s¥»fis*^st<^o, -~mmmfin?ffinm*z 

K-1 0. OETWfrSbV*. 

HOJ^fcbT, «fifc:7^5*>h©il¥*£4. 0-15. Ot, ^* 
©ft^$7^5;*>HcJ£^T;*:t< bfc££K:«fcD, -£©£58t]i©S{ 

±*ntf«k0ff*bw 

-T»JiSli\ 1/1 0-1/10 0 /imOt-^Wtllft 

20 fcbTP&jfr&ttffilfcJBTSJIfcOfflJitt. S&fcteP&ULfflPTOS^tt 
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20 ttftffl*fWibT*D (#flE*«<£<feSS^*JB»T*W:a!!K:K<^*> > * 

25 tc&D\z, mmm <n) ©«©**a^ ^o^-efc^s^b^i^H* 
«hbx, (sp«) ^sv^jfi^ia^^ *-lt, 2^ 
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git a>fa*7^ mmmzmbx^Zo 
mzMQ&/vtm^<Dftmt, mnmm^x, stcwx-m^-tRx 

15 7X», V*$-Ymx%>*), x>h^B^, iJaymi'. fltfttcT.^- 

7y^>, 7-b7 7y-m<Dmmx%&, mm, mm, ai^ 

mtrz^yj y^>b^->\t, WZttO. 0 1mm~10c 
25 m<Dffin\Z, mmz&t>-£TWWLTm^%Z.£%X*£Z>o *<Dtl v hbfc 
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0. 1-0. 0 lmm\ZtlyhLtz%(DZ4m&\ZUliTtiimt%t, Ctl 

iflBi:ttS'J©^'f y©*7;^7w 5*>h^-># 

^^^>ht^D> (a) SBDrM^U^-O**!!/^^-^-* (S 
P x ) tilUrW)v-0^7^^-i (SP 2 ) Oifc* (S 

pit) o. 8^sp 1 /sp 2 ^i. 2<Dmm\z$>2>ytm z F&&y-<7 
^fe^'i4^Mr§c^^#m^-r^^6o5 , 6^Mfi^wt-^T;i/^7 

15 4^=tOT5iCctD, ^T^WKlRWT*. 13 3 -121 5 te, VvfnfcaM&W 
25 %.tLT<DUft"P (P' ) tP (P* ) t<DfflT<Dg&T'&K). ftfflfcbfc 
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10 fcS. 

1 2 0 Om/m i nT»*l/C, #*#2 0 0 %i^7^7^^>h 
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Ji#Aftf6**^*tUr«:, «|&n-7»#«©t->^ F*ft 
#T a £ £ * t> * v^o * 5 ft ft fc*#«fi * Mf * & 

s t 7 >< y * y b -v- % n& . 

-ft (SP,) i«ffltf*«#UT-©»tf*/^*-*-ft ( sp 2 } ® 
(SPft) 0. S^SP/SP^l. 2©«BK»SiW 
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tfjiB btz^)v^y j?*> b 10-50% ©ssffl-e h 
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T & £ (0 T C £ T MB! i" & • 

jB*t*rj, »», m A>hV1y7\ 

-^-Kl"** ntt*»* *7hfflft©fl«K» 

x7-, **, i^-wc**), x>b^0^ v mm 

20 §t K /1>f^b^>WW« 

fcfc, ^H^(DT;V5 1 7^7^>b^->^^^?)^m^, MX>*X 

-c, awe? > r^-**fc*sstttt* -w^ 5 ' 

25 3 St, tfJB3^7^^>^->^ «*«0- Olmm-lOc 
7 ^ 9 * > h ©IffiS £i£ t bT*a©»B taiflMCJ: ^ THEf * ° 
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0. 1-0. 0 lmmfc*? M/fcfe©«ft«ftCW«flt«t, £tt 
(a) W JB4ff "J ^ ^ - ^ (SP,) ^ 

w «l#ij7-oM/t7^M Csp.) ©it* (SPJt) 

10 0. 8SSP,/SP,il. 2 0«BK**HW**W* !6/7 ' f 

fc&wvf&n*. sfcy-OKa*^ »#»«««2/2, 3/2**1*2 

tf*fc£fco"C, »*©-^£»* ^ne repeat) fc*V>t«*«»*£fc 
0%~9 5%> ff*U<tt7 0X-9 0%O«Hi:»*O* , »*^ 

*«*T©i»©rn#*»fcft^ ^*ibT©«, 
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5 mmmm\z^xM\t. i/iwm® 

■Pttff***ttn?*0, 2/2Q^;i/T«2, 3/2©^i^B3, 

15 ant*."?**. *bT»*«[* s 4**«**t*, 

20 £SitS^t^T€«>. 

»-&tt-»K:»l 0 0 0 0/ra^T, 0 0!3/m^TT»T5o & 
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* & © t b T 3t D Hi 1" 31 £ # * & f "J /& # * 5 • 

25 a^swfns. 
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W <Dft^»7^*>bTfcD, (a) Mtf*«#'JT-©»** 
15 (SP,) fcttjB«f**#UT-o»**^9^-^-« 

(sp 2 ) ©it* (SPtk) o. ssSSPx/sp.si. 2<d«k:* 

» I** 0*J*7 ^ 7 ^ > b COm^ D 2~80*^Sut fcf 
20 *Mlttf*tf s *#3na. 

H*tLTSUfc#fttt> »JI«TJMIO**#^ 
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9^>b©m^D*» (n) &4> ^#tCL 2 ±T«n=5, L 3 ±Tten 
= 6, ^lTL 4 J:1?lin=3^5. ;i©fift 0#»n)&« 8 0 ZMX* t. 

T, n^C5~5 0*Otf, M7^ > hC^fW^C 

ttftrftfcfcoTfc, ffl**»£*0XIf (HT»l«s©T**) 

20 £<DjtW/TT^LfcfliT&£o HGHSWfcKIUTa, 
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io WCiW«*»K:fi«T^7^9/>b^->^ *©#*#l 

d ^ c t tiai * n-M.mmt^nr^)^7 -<7*>b zmw i>xu 

mm (An) #U^HB©IMr«* ^'Jt-oBW 

£ L«T 4 0 £Tr\ ff * b < » 2 5 aT©«fifc»fc* nfc«HfcV> bM * 
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1 0 lDCS!ft2trfc<kDL*£i»£TS>. 
ft 7 4 9 * > b » A S » * tifc* ©TO «k o T»ft* 

*ta*©«iR*iB©**WI*»^*©* , ^* tVi -. ********* 

S«fe»lll*3 , fe¥TOtt:7'f 5*>b©ffl^*£fc^W3fc**&»fcjfe 
5 fcftgtt. *£©#«*** *¥TOftttifi©fcft©#»KW 

$ 6 KB < fc D > *©«©*»* 6 ©»3fcfc©«tt**&*> © D m 

««*tt^^>ttiBW©ftfe*s^taA^fc* IJT-B * MW1B ®* 
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t, (a) ffifflWtttfu^-©***/^*-*-* (sp,) tmmtf 

*H#U-7-©»»*^5/-^-« (SP,) OJt* (SPit) *J, 0. 
8^SP 1 /SP 2 ^1. 2 OfcfflfcfcaSWWtt^ bT£<hb 

-cms* nsci s ft*. 

ft<t 7 ^ 5 ;* > b ©EflfcHbTfcfcfclW* 1 * 0 > #SffiKl3t^*tt7 

^©E&, 3t#«M47^ ^^>b©^fi^life^^^^^^" r ^' 7;l/ 
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^yv^-7 4 7 h^-y t<DW.$&tz&^T , mMm&wz&iTyt^ 

®&7 J y hm&ft%±.tf%?tmz\Z, *0&**T©JRI8*BWS*« 

BWS (A) ^2 0% (1) 

15 BWS (B) -BWS (A) ^5%- • • (2) 
BWS (B) ^30% (3) 

z zx\ immmvyt^w^ j?*>h t->®WBw s 

(A) tt, (1) «fc3R-rJ:i>K2 0%aT*«ff*l/V^ 2 0%^Mx.^JR 

20 SetCfiiBWS (A) ttl OXTO^CffSl/^. * 

Ritt©^7-f ?^>bt->©*i*BWS (B) «, 30%£TH1 

Bfaoftft*#*Ht*«HliKfe*. BWS (B) <D«tt, S&fctt, 

25 3 CBWS (B) -BWS (A) 3 ©4»tt5 XK±T*5^ 

£LV> 0 5%ZT®Z>tZ, %^W^)VJ-7^y^yV^-> (A) £ 
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0gW4-15, ffSU<«4. 5-1 OO'bOfeffl^SIlt^fiF*^ 
5 Vi. 

tt, 10~ 6 0X©«H. ff£b<»2 0~4 0X©«HK:** 

^->«3t#bT«B«f» (An) &<fc0^fe> #UTHW©fl#*£S 
10 r#iJ^-©JB$r*77*iUi©*JB3r*J ©M£:bX> »*«Ki^#tl/ 

©,fc-3&fiJ^fc£« 

«*£*©*fct><0fc* (*&t>fc«ttfcM-r*) > ***** 
20 bX> 77h$£MT*J:5K:fcO, JJM©»*V>*«*»3ft*. 
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^MWt70^h^oT, (a) *B*r**#U^-® 
(SP 2 ) 0J« (SPJt) 0. 8^SP,/SP a ^l. 2©fSS 

b < » 3 0 KT. * 6 b < 2 0 KTKl»ft*nfc!ftft*fctt**« 
**WO'Fi«lc*«*W«* :|1|Wt7 ' f *©BW#* 

20 c (o j; 5 omw -f 7 * > b v^t^^ 
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7 ^ 9; * >h e©%©«awT*o. x*snfc*©-s»R»i>. 

10 h©+cx»an, *©-&«?« «s©-»s*fc*E»*£* 
t-^ftLTt, #i^sBiae«T?©#sc*^TB. aA©Kfi©*s 

■mcttrnfte. #cL«T4 0ttT«**nfcWi*»»fck-c» V4 * 

t>*#H©T?tt£*f*l/V>. 

fie«t»snfc«» am «. *«#©«-i>**fc«K-® c » Vi * ro * s 
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(a) KJBtrW^U^-©*^^^-^-* (SP,) tft 
B«f*H#UT-©»»*^9^-^-<i (SP 2 ) ©tt* (SPJt) 
0. S^SP/SP^l- 2©«SBlC**M¥tt©3fc¥ z F«MS:7'r9* 

15 T J ?"CD^ 5 P^^4~ 1 5 ©fc0&ffiV*5toW"T?&£o 

n--fi»»Hft S nfc v;Vf-7 -r 9 * > b t - > *K# bT«B«f * ( A 

20 mm*** omtvx, mmte**^®********** *n\z 
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JB«f*©«V^O#U.T-tt, HRfcl. 49-1. 88©JS#T^£WbT 
Vi*. *^T, *«»ritfflO«JB«f*©#U"7-iiUTtt, 1. 35-1. 

^t/>-X^l/>3^U^-, fh77Maifl/>-fh77Kn7 1 
□ k!]/>n^'J^-> 5j?U7iVtDlf- , J7X ^'J^>^fA7JPtn^ 

io -r v7 r Ptr;i//^^ui^-h, #U ^U7;^:t^^V:/Dt^,>M^U^- 
uv-h, ^ux^;i/^^^ui/-h^^7^u^mx7 > T-;i/ ; £<fct^u 

20 ftfc&msns. 

25 fcbTWre#fcV>. SI3tft»<»ttfcbT, @0#50#®Rit 

¥**7 -f 5 * > b ifiVitt«fc*«, bTSBfc©ft*« 
tB©**t>©€fflViS©W*bVi. »3fcfc«JKTSfc©Ktt* L flirt* 4 0 
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WftWftt.oDT. Kit. K^tt?***^*****^"**®** 

» 6 Sfc t * C » . * < JMPHWttt W»T? C ft W t V» 5 ** TWWE Z% 
25 TS. 

H¥« aft******? <f 5 * > ^ 7 -< 
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